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CLAIMS : 



We claim: 

1. A peptide having an amino acid sequence selected from the group consisting of MYRPPAANVDPW 
(SEQ ID NO:76), SSPPPDLTTRTP (SEQ ID NO:77), ATTQSTPPAFHL (SEQ ID NO : 78 ) , SDLPHVSSYWRG (SEQ ID 
NO: 79), .TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKASDEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), 
YNLQPTTSARPT (SEQ ID NO: 83), SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), 
SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID 
NO:99). 



2. A peptide-cargo complex comprising a peptide and a cargo wherein the peptide has an amino 
acid sequence selected from the group consisting of MYRPPAANVDPW (SEQ ID NO: 76), SSPPPDLTTRTP 
(SEQ ID NO: 77), ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID 
NO: 80), GKTWKASDEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), 
SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO: 86), RRQRR 
(SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 



3. The peptide-cargo complex of claim 2, wherein the cargo is an apoptotic protein selected 
from the group consisting of p53, caspase-3, HSV thymidine kinase, smac and an antimicrobial 
peptide . 

4. A method for identifying peptides capable of cellular internalization of cargo linked 
thereto, said method comprising: incubating a target cell with a peptide display library; 
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isolating internalized peptides presented by said peptide display library from said target 
cells and identifying said peptides; synthesizing said peptides; linking said peptides to cargo 
4 to form a peptide-cargo complex; incubating said peptide-cargo complex with a target cell; and 
determining the ability of said peptide to facilitate the cellular internalization of said 
cargo into said target cell. 

5. An expression cassette comprising a DNA encoding a fusion protein comprising a leader 
sequence, a protein of interest and an internalizing peptide having an amino acid sequence 
selected from the group consisting of MYRPPAANVDPW (SEQ ID NO:76), SSPPPDLTTRTP (SEQ ID NO:77), 
ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), 
GKTWKASDEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), 
SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO: 86), RRQRR 
*(SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 

6. A method for inducing synovial cell death comprising administering a peptide-cargo' complex 
to said synovial cell, wherein the peptide has an amino acid sequence selected from the group 
consisting of MYRPPAANVDPW (SEQ ID NO:76), SSPPPDLTTRTP (SEQ ID NO:77), ATTQSTPPAFHL (SEQ ID 
NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKASDEDWT (SEQ ID NO: 81), 
DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), SLKTPTTSHLSQ (SEQ ID NO: 84), 
TFDLRNNTHRNP (SEQ ID NO:85), SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO: 97), RRQRRQRR (SEQ 
ID NO:98), RRQRRQRRQRR (SEQ ID NO:99).' 

7. A method for inducing apoptosis in a tumor cell comprising administering a peptide-cargo 
complex to said tumor cell, wherein the peptide has the amino acid sequence selected from the 
group consisting of MYRPPAANVDPW (SEQ ID NO:76), SSPPPDLTTRTP (SEQ ID NO:77), ATTQSTPPAFHL (SEQ 
ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKASDEDWT (SEQ ID 
NO:81), DPARILGRIFL (SEQ ID NO:82), YNLQPTTSARPT (SEQ ID NO:83), SLKTPTTSHLSQ (SEQ ID NO:84), 
TFDLRNNTHRNP (SEQ ID NO:85), SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO:97), RRQRRQRR (SEQ 
ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 

8. A method for reducing white blood cells in arthritic joints comprising administering a 
peptide-cargo complex to said white blood cells, wherein the peptide has an amino acid sequence 
selected from the group consisting of MYRPPAANVDPW (SEQ IDNO:76), SSPPPDLTTRTP (SEQ ID NO:77), 
ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), 
GKTWKASDEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83),. 
SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO: 86), RRQRR 
(SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98)', RRQRRQRRQRR (SEQ ID NO:99). 

9. A method for inhibiting apoptosis in an islet cell comprising administering a peptide-cargo 
complex to said islet cell, wherein the peptide has an amino acid sequence selected from the 
group consisting of MYRPPAANVDPW (SEQ ID NO:76), SSPPPDLTTRTP (SEQ ID NO:77), ATTQSTPPAFHL (SEQ 
ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKASDEDWT (SEQ ID 

NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), SLKTPTTSHLSQ (SEQ ID NO: 84), 
TFDLRNNTHRNP (SEQ ID NO:85), SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO:97), RRQRRQRR (SEQ 
ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 

10. A method for delivering anti-oxidant and anti-inflammatory agents to lung epithelial cells 
comprising administering a peptide-cargo complex to said lung epithelial cells, wherein the 
peptide has an amino acid sequence selected from the group consisting of MYRPPAANVDPW (SEQ ID 
NO: 76), SSPPPDLTTRTP (SEQ ID NO: 77), ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), 
TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKASDEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), 
YNLQPTTSARPT (SEQ ID NO: 83), SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), 
SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID 
NO: 99) . 

11. The method of claim 5, 6, 7, 8, or 9 wherein the apoptotic protein is selected from the 
group consisting of p53, caspase-3, HSV thymidine kinase, smac and an antimicrobial peptide. 

12. A method of internalization into a peptide-cargo complex into a cell, comprising 
administering to said cell an amount of said peptide-cargo complex and an agent which 
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facilitates internalization. 

'13. A method for internalizing a GST-fusion protein into a cell comprising administering to 
said cell a peptide-cargo complex and a GST fusion protein. 

14. A kit for internalizing a GST-fusion protein into a cell comprising a peptide-cargo 
complex. 

15. An immunogen comprising a peptide-cargo complex wherein said peptide has an amino acid 
sequence selected from the group consisting of MYRPPAANVDPW (SEQ ID NO: 76), SSPPPDLTTRTP (SEQ 
ID NO:77), ATTQSTPPAFHL (SEQ ID NO:78), SDLPHVSSYWRG (SEQ ID NO:79), TTTQFMEIRQSA (SEQ ID 

NO: 80), GKTWKASDEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), 
SLKTPTTSHLSQ (SEQ ID NO:84), TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO:86), RRQRR 
(SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 

16. A method for eliciting an immune response in a subject comprising administering to a target 
cell of said subject an immunogen comprising a peptide-cargo complex wherein said peptide has 
an amino acid sequence selected from the group consisting of MYRPPAANVDPW (SEQ ID NO:76), 
SSPPPDLTTRTP (SEQ ID NO: 77), ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), 
TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKASDEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), 
YNLQPTTSARPT (SEQ ID NO: 83), SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), 
SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID 
NO:99). 

17. A peptide selected from the group consisting of: (i) a peptide having an amino acid 
sequence comprising interations of histidine residues, wherein said peptide comprises 
approximately 4 to 18 histidine residues; (ii) a peptide having an amino acid sequence 
comprising iterations of histidine residues interspersed with lysine, arginine and or orinthine 
residues wherein said peptide comprises approximately 4 to 18 residues; and (iii) a peptide 
having an amino acid sequence comprising iterations of orinithine residues wherein said peptide 
comprisies approximately 4 to 18 orinithine residues. 

18. A peptide-cargo complex comprising the peptide of claim 17. 

19. The peptide-cargo complex of claim 18, wherein the cargo is an apoptotic protein selected 
from the group consisting of p53, caspase-3, HSV thymidine kinase and an antimicrobial peptide. 

20. An expression cassette comprising a DNA encoding a fusion protein comprising a leader 
sequence, a protein of interest and the peptide of claim 17. 

21. A transfer vector comprising the expression cassette of claim 20. 

22. A method for inducing synovial cell death comprising administering a peptide-cargo complex 
to said synovial cell, wherein the peptide is the peptide of claim 17. 

23. A method for inducing apoptosis in a tumor cell comprising administering a peptide-cargo 
complex to said tumor cell, wherein the peptide is the peptide of claim 17. 

24. A method for reducing white blood cells in arthritic joints comprising administering a 
peptide-cargo complex to said white blood cells, wherein the peptide is the peptide of claim 
17. 

25. A method for inhibiting apoptosis in an islet cell comprising administering a peptide-cargo 
complex to said islet cell, wherein the peptide is the peptide of claim 17. 

26. A method for delivering anti-oxidant and anti-inflammatory agents to lung epithelial cells 
comprising administering a peptide-cargo complex to said lung epithelial cells, wherein the 
peptide is the peptide of claim 17. 
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27. The method of claim 23 wherein the apoptotic protein is selected from the group consisting 
of p53, caspase3, HSV thymidine kinase, smac and an antimicrobial peptide. 

« 

28. A kit for internalizing a GST-fusion protein into a cell comprising a peptide-cargo complex 
wherein the peptide is the peptide of claim 17. 

29. An immunogen comprising a peptide-cargo complex wherein said peptide is the peptide of 
claim 17. 

30. A method for eliciting an immune response in a subject comprising administering to a target 
cell of said subject an immunogen comprising a peptide-cargo complex wherein said peptide is 
the peptide of claim 1. 

31. The method of claim 23 further comprising administering dentritic cells to said tumor cell. 



32. The method of claim 23 further comprising administering rTRAIL to said tumor cells. 



33. The' method of claim 23 further comprising administering a DNA topoisomerase inhibitor to 
said tumor cells . 

34. The method of claim 33 wherein said topoisomerase inhibitor is etoposide. 



35. A peptide-cargo complex wherein said cargo is a smac peptide, smac functional variant, smac 
mutant peptide or smac peptiomimetic wherein said cargo is capable of inducing apoptosis 
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1. A peptide having an amino acid sequence selected from the group consisting of MYRPPAANVDPW 
(SEQ ID N0:76), SSPPPDLTTRTP (SEQ ID N0:77), ATTQSTPPAFHL (SEQ ID N0:78), SDLPHVSSYWRG (SEQ ID 
NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKASDEDWT (SEQ ID NO: 81), DP ARILGRIFL (SEQ ID NO: 82), 
YNLQPTTSARPT (SEQ ID N0:83), SLKTPTTSHLSQ (SEQ ID NO:84), TFDLRNNTHRNP (SEQ ID N0:85), 
SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID 
NO: 99). / 

2. The peptide of claim 1 wherein said peptide facilitates cellular internalization of a cargo 
linked thereto. 

3. The peptide of claim 2 wherein the peptide has the amino, acid sequence TLPSPLALLTVH (SEQ ID 
NO:59). 



4. The peptide of claim 2 wherein the peptide has the amino acid sequence SVSVGMKPSPRP (SEQ ID 
NO:86). 

5. The peptide of claim 1 wherein the peptide provides for nuclear translocation in a target 
cell. 

6. A peptide-cargo complex comprising a peptide and a cargo wherein the peptide has an amino 
acid sequence selected from the group consisting of MYRPPAANVDPW (SEQ ID NO: 76), SSPPPDLTTRTP 
(SEQ ID NO: 77), ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG ( SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID 
NO: 80), GKTWKASDEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), 
SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO: 86), RRQRR 



CLAIMS: 



We claim: 
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(SEQ ID NO: 97), RRQRRQRR (SEQ ID NO: 98), RRQRRQRRQRR (SEQ ID NO: 99) 



;7. The peptide-cargo complex of claim 6 wherein the cargo is selected from the group consisting 
of a polynucleotide, a polypeptide, a small molecule, a virus, a modified virus, a viral 
vector, and a plasmid. 

8. The peptide-cargo complex of claim 6 wherein the cargo is a virus selected from the group 
consisting of adenovirus, adeno-associated virus, herpes simplex virus, and retrovirus. 

9. The peptide-cargo complex of claim 6 wherein the cargo is selected from the group consisting 
of therapeutic proteins, suicide proteins, tumor suppressor proteins, transcription factors, 
kinase inhibitors, kinases, cell cycle regulatory proteins, apoptotic proteins, anti-apoptotic 
proteins, viral antigens, cellular antigens, differentiation factors, immortalization factors, 
toxins, antibodies and inhibitors of NF- . kappa. B. 

10. The peptide-cargo complex of claim 6 wherein the peptide facilitates cellular 
internalization of cargo linked thereto. 

11. The peptide-cargo complex of claim 6 wherein the peptide provides for nuclear translocation 
of said peptide-cargo complex in a target cell. 

12. The peptide-cargo complex of claim 6 wherein the peptide is biotinylated and the cargo is 
avidin labeled. 

13. The peptide-cargo complex of claim 9, wherein the cargo is an apoptotic protein selected 
from the group consisting of p53, caspase-3, HSV thymidine kinase and an antimicrobial peptide. 

14. The peptide-cargo complex of claim 6 wherein the cargo is glutathione. 

15. The peptide-cargo complex of claim 6 wherein the peptide has the amino acid sequence 
TLPSPLALLTVH (SEQ ID N0:59). 

16. The peptide-cargo complex of claim 6 wherein the peptide has the amino acid sequence 
SVSVGMKPSPRP (SEQ ID NO: 86). 

17. The peptide-cargo complex of claim 6 wherein the peptide is biotinylated and the cargo is 
avidin-labeled. 

18. An expression cassette comprising a DNA encoding a fusion protein comprising a leader 
sequence, a protein of interest and an internalizing peptide having an amino acid sequence 
selected from the group consisting of MYRPPAANVDPW (SEQ ID NO: 76), SSPPPDLTTRTP (SEQ ID NO: 77), 
ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), 
GKTWKAS DEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), 
SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO: 86), RRQRR 
(SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 

19. The expression cassette of claim 18 further comprising expression control sequences 
operatively linked to said DNA. 



20, 



A transfer vector comprising the expression cassette of claim 19, 



21. The expression cassette of claim 18, wherein said leader sequences are selected from the 
group consisting of II-lra, PTH, VP-22 and related sequences. 



22. The expression cassette of claim 18 wherein the protein of interest is selected from the 
group consisting of apoptotic proteins, anti-apoptotic proteins, cell cycle regulatory 
proteins, transcription factors, suicide gene products, viral or tumor antigens, and cell 
proliferation factors. 
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2*3. The expression cassette of claim 18, wherein the encoded fusion protein comprises an amino 
acid sequence which facilitates removal of leader sequences therefrom and wherein said 
leaderless fusion protein comprises an internalizing peptide and a protein of interest. 

24. The expression cassette of claim 18 wherein said fusion protein encoded thereby is produced 
and secreted from a cell and subsequently internalized into surrounding cells. 

25. A method for inducing synovial cell death comprising administering a peptide-cargo complex 
to said synovial cell, wherein the peptide has an amino acid sequence selected from the group 
consisting of MYRPPAANVDPW (SEQ ID NO:76), SSPPPDLTTRTP (SEQ ID NO:77), ATTQSTPPAFHL (SEQ ID 
NO:78), SDLPHVSSYWRG(SEQ ID NO:79), TTTQFMEIRQSA (SEQ ID NO:80), GKTWKAS DE DWT (SEQ ID N0:81), 
DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), SLKTPTTSHLSQ (SEQ ID NO: 84), 
TFDLRNNTHRNP (SEQ ID NO:85), SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID N0:97), RRQRRQRR (SEQ 
ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 



26. A method for inducing apoptosis in a tumor cell comprising administering a peptide-cargo 
complex to said tumor cell, wherein the peptide has the amino acid sequence selected from the 
group consisting of MYRPPAANVDPW (SEQ ID NO:76), SSPPPDLTTRTP (SEQ ID NO:77), ATTQSTPPAFHL (SEQ 
ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKAS DEDWT (SEQ ID 
NO:81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), SLKTPTTSHLSQ (SEQ ID NO: 84), 
TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO: 86), RRQRR (SEQ ID NO: 97), RRQRRQRR (SEQ 
ID NO: 98), RRQRRQRRQRR (SEQ ID NO: 99). 



27. A method for reducing white blood cells in arthritic joints comprising administering a 
peptide-cargo complex to said white blood cells, wherein the peptide has an amino acid sequence 
selected from the group consisting of MYRPPAANVDPW (SEQ ID NO:76), SSPPPDLTTRTP (SEQ ID NO:77), 
ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG ( SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), 
GKTWKAS DEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), 
SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO: 86), RRQRR 
(SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 



28. A method for inhibiting apoptosis in an islet cell comprising administering a peptide-cargo 
complex to said islet cell, wherein the peptide has an amino acid sequence selected from the 
group consisting of KRIIQRILSRNS (SEQ ID NO: 1 ) , _KRIHPRLTRSIR (SEQ ID NO:2), PPRLRKRRQLNM (SEQ 
ID NO: 3), P I RRRKKLRRLK (SEQ ID NO: 4), RRQRRTSKLMKR ( SEQ ID NO: 5), MHKRPTTPSRKM (SEQ ID NO: 6), 
RQRSRRRPLNIR (SEQ ID NO: 7), RIRMIQNLIKKT (SEQ ID NO: 8),. SRRKRQRSNMRI (SEQ ID NO: 9), 

(SEQ ID NO: 10), PSKRLLHNNLRR (SEQ ID NO: 11), HRHIRRQSLIML (SEQ ID NO: 12), 
(SEQ ID NO: 13), PPHNRIQRRLNM (SEQ ID NO: 14), SMLKRNHSTSNR (SEQ ID NO: 15), 
(SEQ ID NO: 16), SPMQKTMNLPPM (SEQ ID NO: 17), NKRILIRIMTRP (SEQ ID NO: 18), 
(SEQ ID NO: 25), AVPAKKRZKSV (SEQ ID NO: 26), PNTRVRPDVSF (SEQ ID NO: 27), 

(SEQ ID NO: 29), YSHIATLPFTPT (SEQ ID NO: 30), 
(SEQ ID NO:32) , 
(SEQ ID NO:35) , 
(SEQ ID NO:38) , 
(SEQ ID NO:41) , 
(SEQ ID NO:44) , 
(SEQ ID NO:47) , 



QRIRKSKISRTL 
PQNRLQIRRHSK 
GSRHPSLIIPRQ 
HGWZIHGLLHRA 



LTRNYEAWVPTP ( 


SEQ ID NO:28) , 


SYIQRTPSTTLP 


(SEQ 


ID 


NO: 


31), 


QSPTDFTFPNPL 


(SEQ 


ID 


NO: 


34), 


LTMPSDLQPVLW 


(SEQ 


ID 


NO: 


37) , 


FAPWDTAS FMLG 


(SEQ 


ID 


NO: 


40), 


SLGWMLPFSPPF 


(SEQ 


ID 


NO: 


43), 


SWLPYPWHVPSS 


(SEQ 


ID 


NO: 


46), 


SSSIFPPWLSFF 


(SEQ 


ID 


NO: 


49), 


LPHPVLHMGPLR 


(SEQ 


ID 


NO: 


52), 


AI PNNQLGFPFK 


(SEQ 


ID 


NO: 


55), 


DPATNPGPHFPR 


(SEQ 


ID 


NO: 


58), 


TSHTDAPPARSP 


(SEQ 


ID 


NO: 


61), 


QPIIITSPYLPS 


(SEQ 


ID 


NO:64) , 


QAASRVENYMHR 


(SEQ 


ID 


NO: 


67), 


KTIEAHPPYYAS 


(SEQ 


ID 


NO: 


70), 



AVPAENALNNPF 
H FAAWGGWS LVH 
FQPYDHPAEVSY 
FTYKNFFWLPEL 
SHAFTWPTYLQL 
SWWTPWHVHSES 



SFHQFARATLAS (SEQ ID NO: 33), 



HIQLSPFSQSWR 
FDPFFWKYSPRD 
SATGAPWKMWVR 
SHNWLPLWPLRP 
SWAQHLSLPPVL 



(SEQ ID NO: 36) , 
(SEQ ID NO:39) , 
(SEQ ID NO:42) , 
(SEQ ID NO:45) , 
(SEQ ID NO:48) , 



LNVPPSWFLSQR(SEQ ID NO:50), LDITPFLSLTLP (SEQ ID NO:51), 



VSKQPYYMWNGN 
NIENSTLATPLS 
TLPSPLALLTVH 
MTPSSLSTLPWP 
TPKTMTQTYDFS 
HQHKPPPLTNNW 



(SEQ ID NO:53) , 

(SEQ ID NO:56) , 

(SEQ ID NO:59) , 

(SEQ ID NO: 62) , 

(SEQ ID NO: 65) , 

(SEQ ID NO: 68) , 



NYTTYKSHFQDR 
YPYDANHTRSPT 
HPGSPFPPEHRP 
VLGQSGYLMPMR 
NSGTMQSASRAT 
SNPWDSLLSVST 



(SEQ ID NO:54) , 

(SEQ ID NO: 57) , 

(SEQ ID NO: 60) , 

(SEQ ID NO: 63) , 

(SEQ ID NO: 66) , 

(SED ID NO: 69) , 



EPDNWSLDFPRR ( SEQ ID NO: 71), HQHKPPPLTNNW (SEQ ID NO: 72), 
GVVGKLGQRRTKKQRRQKK (SEQ ID NO: 73), GRRTKKQRRQKKPPRYMILGLLALAAVCSAA (SEQ ID NO: 74), 
GRRTKKQRRQKKPP (SEQ ID NO:75), MYRPPAANVDPW (SEQ ID NO:76), SSPPPDLTTRTP (SEQ ID NO:77), 
ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG ( SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), 
GKTWKAS DE DWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), 
SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO: 86), RRQRR 
(SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 
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2"9. The method of claim 26, wherein the tumor cell is a prostate tumor cell. 

30. A method for delivering anti-oxidant and anti-inflammatory agents to lung epithelial cells 
comprising administering a peptide-cargo complex to said lung epithelial cells, wherein the 
peptide has an amino acid sequence selected from the group consisting of MYRPPAANVDPW (SEQ ID 
NO:76), SSPPPDLTTRTP (SEQ ID NO:77), ATTQSTPPAFHL (SEQ ID NO:78) , SDLPHVSSYWRG (SEQ ID NO:79), 
TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKAS DEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), 
YNLQPTTSARPT (SEQ ID NO:83), SLKTPTTSHLSQ (SEQ ID NO:84), TFDLRNNTHRNP (SEQ ID NO:85), 
SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID 
hO: 99) . 

31. The method of claim 25, 26, 27, 28, or 29 wherein the cargo is an apoptotic protein. 

32. The method of claim 31 wherein the apoptotic protein is selected from the group consisting 
of p53, caspase-3, HSV thymidine kinase and an antimicrobial peptide. 

33. The method of claim 32 wherein the antimicrobial peptide has an amino acid sequence 
selected from the group consisting of KLAKLAK (SEQ ID NO:22) and KLAKLAKKLAKLAK (SEQ ID NO:23). 

34. The method of claim 30, wherein the anti-inflammatory agent is selected from the group 
consisting of NF-. kappa. B and CFTR peptides. 

35. The method of claim 30, wherein the anti-oxidant is selected from the group consisting of 
superoxide dismutase (SOD) and manganese superoxide dismutase (MnSOD) . 

36. A method of internalization into a peptide-cargo complex into a cell, comprising 
administering to said cell an amount of said peptide-cargo complex and an agent which 
facilitates internalization. 

37. The method of claim 53, wherein the agent is selected from the group consisting of dextran 
sulfate, heparan sulfate or protamine sulfate. 

38. A method for internalizing a GST-fusion protein into a cell comprising administering to 
said cell a peptide-cargo complex and a GST fusion protein wherein the peptide has an amino 
acid sequence selected from the group consisting of MYRPPAANVDPW (SEQ ID NO:76), SSPPPDLTTRTP 
(SEQ ID NO: 77), ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID 
NO: 80), GKTWKAS DE DWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), 
'SLKTPTTSHLSQ (SEQ ID NO:84), TFDLRNNTHRNP (SEQ ID NO:85), SVSVGMKPSPRP (SEQ ID NO:86), RRQRR 

(SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 

39. The method of claim 38 wherein the cargo is glutathione. 

40. A kit for internalizing a GST-fusion protein into a cell comprising a peptide-cargo complex 
wherein the peptide has an amino acid sequence selected from the group consisting of 
MYRPPAANVDPW (SEQ ID NO: 76), SSPPPDLTTRTP (SEQ ID NO: 77), ATTQSTPPAFHL (SEQ ID NO: 78), 
SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKAS DE DWT (SEQ ID NO: 81), 
DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), SLKTPTTSHLSQ (SEQ ID NO: 84), 
TFDLRNNTHRNP (SEQ ID NO:85), SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO:97), RRQRRQRR (SEQ 
ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 

41. The kit according to claim 40 wherein the cargo is glutathione. 

42. An immunogen comprising a peptide-cargo complex wherein said peptide has an amino acid 
sequence selected from the group consisting of MYRPPAANVDPW (SEQ ID NO: 76), SSPPPDLTTRTP (SEQ 
ID NO: 77), ATTQSTPPAFHL (SEQ ID NO: 78), SDLPHVSSYWRG (SEQ ID NO: 79), TTTQFMEIRQSA (SEQ ID 

NO: 80), GKTWKAS DE DWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), YNLQPTTSARPT (SEQ ID NO: 83), 
SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), SVSVGMKPSPRP (SEQ ID NO: 86), RRQRR 
(SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID NO:99). 
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43. The iirimunogen of claim 4 2 wherein the peptide has an amino acid sequence RRQRRT S KLMKR (SEQ 
ID NO: 5) . 

• 

44. The immunogen of claim 42 wherein the peptide has an amino acid sequence 
GVVGKLGQRRTKKQRRQKK (SEQ ID NO: 73). 

45. The immunogen of claim 42 wherein the cargo is selected from the group consisting of a 
polynucleotide, a polypeptide, a protein, a virus, a modified virus, a viral vector, and a 
plasmid. 

46. The immunogen of claim 4 2 wherein the cargo is an antigen. 

47. The immunogen of claim 42 wherein the cargo is an HIV protein selected from the group 
consisting of Gag, Pol, Env, Tat, Nef, Vpr, Vpv, Rev. 

48. A method for eliciting an immune response in a subject comprising administering to a target 
cell of said subject an immunogen comprising a peptide-cargo complex wherein said peptide has 
an amino acid sequence selected from the group consisting of MYRPPAANVDPW (SEQ ID NO: 76), 
SSPPPDLTTRTP (SEQ ID NO: 77),. ATTQSTPPAFHL (SEQ ID NO:78), SDLPHVSSYWRG (SEQ ID NO:79), 
TTTQFMEIRQSA (SEQ ID NO: 80), GKTWKASDEDWT (SEQ ID NO: 81), DPARILGRIFL (SEQ ID NO: 82), 
YNLQPTTSARPT (SEQ ID NO: 83), SLKTPTTSHLSQ (SEQ ID NO: 84), TFDLRNNTHRNP (SEQ ID NO: 85), 
SVSVGMKPSPRP (SEQ ID NO:86), RRQRR (SEQ ID NO:97), RRQRRQRR (SEQ ID NO:98), RRQRRQRRQRR (SEQ ID 
NO: 99) . 

49. The method of claim 48 wherein the target cell is a mucosal cell. 

50. The method of claim 4 9 wherein the mucosal cell is a cervical mucosal cell. 
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Mutations in the cystic fibrosis transmembrane conductance regulator ( CFTR) 
gene cause cystic fibrosis (CF) , associated with a loss of cAMP- regulated 
anion conductance at epithelial cell apical membranes. The common folding 
mutant, DF508CFTR, is retained in the endoplasmic reticulum (ER) and is 
degraded by ubiquitin-proteasome pathways. DF508CFTR retention in the ER 
involves prolonged association with molecular chaperones. We show that 
expression of first nucleotide-binding domain plus the regulatory domain (RD) 
from DF508CFTR (DFRD) facilitates the biogenesis of mature, full-length 
DF50 8CFTR protein and elicits cAMP- stimulated anion transport in primary human 
bronchial epithelial cells isolated from homozygous DF508 CF patients (DF/DF 
cells) . Fusion of DFRD with a protein tranduction domain evokes a dose- 
dependent, cAMP- stimulated anion efflux in DF/DF cells. The co-chaperone, 
Hdj2, selectively binds DF508CFTR. Expressionof DFRD produced a dose- 
dependent decrease in the DF508CFTR-Hdj 2 interaction and elicited a decrease 
in DF508CFTR protein aggregation. These data indicate that disruption of the 
interactions of Hdj2 with DF508CFTR restores its maturation, trafficking and 
regulated anion channel activity. Protein transduction domain-mediated DFRD 
fragment delivery may provide a therapy for CF. 
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US 2002-407461P P 
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The present invention provides methods and compns . for enhancing channel 
activity to the mutant cystic fibrosis trans -membrane conductance regulator 
protein (CFTR) . The compns. of the invention comprise polypeptides containing 
CFTR sub-domains that are designed to mimic the folding defect of the full 
length mutant CFTR proteins, resulting in competitive binding to cytoplasmic 
chaperones such as Hsc/Hsp70 and Hdj2. The methods of the invention comprise 
transduction, or recombinant expression, of CFTR polypeptides in a cell 
expressing mutant CFTR. The presence of the CFTR polypeptide results in a 
dominant effect whereby the CFTR polypeptide competes with the endogenously 
expressed mutant CFTR for binding to cytoplasmic chaperones such as Hsc/Hsp70 
and Hdj2 . Mutant CFTR proteins include, but are not limited to, AF508 CFTR. 
The present invention is based on the discovery that reduced binding of 
cytoplasmic chaperones to the endogenous AF508 CFTR, mediated by the presence 
of CFTR polypeptides, results in restoration of plasma membrane localization 
and channel activity. The methods and compns. of the invention can be used to 
restore channel activity in cystic fibrosis subjects carrying genetic defects 
in the CFTR gene, such as for example, AF508 CFTR. 
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CFTRDeltaF508 exhibits a correctable protein-folding defect that leads to its 
misfolding and premature degradation, which is the cause of cystic fibrosis 
(CF) . Herein we report on the characterization of the CFTRDeltaF508 biogenic 
intermediate that is selected for proteasomal degradation and identification 
of cellular components that polyubiquitinate CFTRDeltaF508 . Nonubiquitinated 
CFTRDeltaF508 accumulates in a kinetically trapped, but folding competent 
conformation, that is maintained in a soluble state by cytosolic Hsc70. 
Ubiquitination of Hsc70-bound CFTRDeltaF508 requires CHIP, a U box containing 
cytosolic cochaperone. CHIP is demonstrated to function as a scaffold that 
nucleates the formation of a multisubunit E3 ubiquitin ligase whose 
reconstituted activity toward CFTR is dependent upon Hdj2, Hsc70, and the E2 
UbcHSa. Inactivation of the Hsc70-CHIP E3 leads CFTRDeltaF508 to accumulate 
in a nonaggregated state, which upon lowering of cell growth temperatures, can 
fold and reach the cell surface. Inhibition of CFTRDeltaF508 ubiquitination 
can increase its cell surface expression and may provide an approach to treat 
CF. 
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OTHER SOURCE(S): MARPAT 133:217730 

AB The invention generally relates to diseases or conditions modulated by 

undesired protein expression. In one aspect, the methods of the invention 
provide for administration to a mammal, particularly a human, of a 
therapeutically effective amount of a carbocyclic aryl compound capable of 
modulating that undesired protein expression. Assays for detecting compds . 
having desired therapeutic capacity are also provided. 
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Entered Medline: 14 Apr 2000 
The most common mutation of the cystic fibrosis transmembrane conductance 
regulator (CFTR), DeltaF508, is a trafficking mutant that has prolonged 
associations with molecular chaperones and is rapidly degraded, at least in 
part by the ubiquitin-proteasome system. Sodium 4-phenylbutyrate (4PBA) 
improves DeltaF508-CFTR trafficking and function in vitro in cystic fibrosis 
epithelial cells and in vivo. To further understand the mechanism of action 
of 4PBA, we tested the hypothesis that 4PBA modulates the targeting of 
DeltaF508 -CFTR for ubiquitination and degradation by reducing the expression 
of Hsc70 in cystic fibrosis epithelial cells. IB3-1 cells (genotype 
DeltaF508/W1282X) that were treated with 0.05-5 mM 4PBA for 2 days in culture 
demonstrated a dose -dependent reduction in Hsc70 protein immunoreactivity and 
mRNA levels. Immunoprecipitation with Hsc70 -specif ic antiserum demonstrated 
that Hsc70 and CFTR associated under control conditions and that treatment 
with 4PBA reduced these complexes. Levels of immunoreactive Hsp40, Hdj2, 
Hsp70, Hsp90, and calnexin were unaffected by 4PBA treatment. These data 
suggest that 4PBA may improve DeltaF508- CFTR trafficking by allowing a 
greater proportion of mutant CFTR to escape association with Hsc70. 
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AB The cystic fibrosis transmembrane conductance regulator (CFTR) is a chloride 
ion channel constructed from two membrane -spanning domains (MSDs) , two 
nucleotide -binding domains (NBD) and a regulatory (R) domain. The NBDs and R- 
domain are cytosolic and how they are assembled with the MSDs to achieve the 
native CFTR structure is not clear. Human DnaJ 2 (Hdj -2) is a co-chaperone of 
heat shock cognate 70 (Hsc70) which is localized to the cytosolic face of the 
ER. Whether Hdj -2 directs Hsc70 to facilitate the assembly of cytosolic 
regions on CFTR was investigated. We report that immature ER forms of CFTR 
and AF508 CFTR can be isolated in complexes with Hdj -2 and Hsc70. The AF508 
mutation is localized in NBD1 and causes the CFTR to misfold. Levels of 
complex formation between AF508 CFTR and Hdj-2/Hsp70 were . apprx. 2-fold higher 
than those with CFTR. The earliest stage at which Hdj-2/Hsc70 could bind CFTR 
translation intermediates coincided with the expression of NBD1 in the 
cytosol. Interestingly, complex formation between Hdj -2 and nascent CFTR was 
greatly reduced after expression of the R-domain. In expts . with purified 
components, Hdj -2 and Hsc70 acted synergistically to suppress NBD1 
aggregation. Collectively, these data suggest that Hdj -2 and Hsc70 facilitate 
early steps in CFTR assembly. A putative step in the CFTR folding pathway 
catalyzed by Hdj-2/Hsc70 is the formation of an intramol . NBDl-R-domain 
complex. Whether this step is defective in the biogenesis of AF508 CFTR will 
be discussed. 
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